I . Introduction
Korea survived the brunt of the crisis in 1997-98, but it was faced with numerous socioeconomic problems that emerged during and following the crisis. The most serious problems included the rising numbers of disadvantaged people, employment instability, the widening gap between the rich and the poor, and rapid deterioration of familial support for the elderly. Even long after the affected economies recovered, social impacts continue to be felt.
During and after the crisis, there has been great change in the Korean economy and economic support system. There has been substantial fluctuation in the value of assets due to changes in the price of housing and equities. A lot of middle aged workers were forced to retire, and many of them were not able to re-enter the labor market even when the economic crisis was over. The reduction in new jobs made it difficult for young workers to find a regular job after graduating. On the other hand, there has been a great increase in social expenditure, mainly due to changes in the economic and social environments, as well as some political factors. Increasing social demands for welfare are recognized, especially since the economic crisis devastated the Korean economy. The expenditure is often age targeted, regardless of whether the Korean government intended this or not.
At the same time, a rapid decline in fertility during and after the crisis appeared to be a new threat to the economy that accelerates the aging process of the society. The unprecedentedly fast population aging imposed a burden of old age support. Traditionally, the burden was borne by the income transferred from their grown-up children living with the elderly. But as the traditional familial support system has deteriorated, the number of families living with their aged parents has been declining. During the crisis, lots of families suffered from the economic difficulties, and, as a result, private transfers substantially diminished. However, the Korean government has increased the welfare budget in order to settle the problems of unemployment and poverty since the financial crisis.
The origins of the Korean economic crisis in 1997-98 are complex. Many researchers pointed out several domestic, regional, and global elements, all of which contributed to generating it. The impact of the Korean economic crisis seems at least as complex as the origins are. In this paper, we focus on two related issues: Korea's intergenerational economy before and after the crisis and the capacity of age reallocation systems to spread economic and financial risks across generations. The analysis makes use of the National Transfer Accounts (NTA) which provides comprehensive estimates of intergenerational economic flows. The analysis emphasizes the effects of the crisis on consumption and key components of consumption by age. A second level of analysis focuses on the economic flows that fund consumption. Value of assets and labor income are directly affected. Transfers and savings are indirectly influenced and may serve to mitigate the effects of economic crises.
We use three periods of data, 1996, 2000, and 2005 . The year 1996 is chosen because it was soon before the financial crisis and it was also the year before entering the aging society. The year 2005 is the year after entering the aging society and it is the one showing the effect of the increased social policies. We try to compare them with the year 2000, which seems to be the year that unemployment rates began to recover and per capita income recovered to the level before the economic crisis. Thus, this study sets the years of 1996 and 2005 as comparison years to grasp the effect of population aging and the change of the intergenerational resource allocation due to the economic crisis. It should be mentioned that the methodology of comparing outcomes before and after the crisis has its own limitation because it is very difficult to identify the pure effect of any time-series event on an economy. This is in large part because there is no counterfactual event, and, hence, it is difficult to net out the effect of other economic events, policies, and trends from that of the crisis. On the other hand, some of these events, policies, and trends are outcomes of the financial crisis, which might have affected the following changes in intergenerational economy. Thus, although it is difficult to identify the net effect of the economic crisis, the crisis might have played the broader role of a catalyst, which might have had an effect on intergenerational resource reallocation.
We also focus only on the short run impact of the economic crisis. The impact may have a persistent effect and the lifetime behavior of an individual at each generation might be governed by a lifetime budget constraint. The long run impact of a crisis can be analyzed by calculating the lifetime wealth effect of the economic crisis, for example by constructing a synthetic cohort measure.
1 The lifetime impact of the economic crisis on each age/cohort group, however, is discussed elsewhere, in collaboration with other project country teams. On the other hand, the Korean economic crisis has been marked by sharp declines of very short duration, which might distinguish it from a long lasting economic recession. The paper is organized as follows. Section II briefly reviews the economic crisis and methodology. Section III discusses results. The last section concludes.
II. Background

Korea's 1997-98 Economic Crisis
Korea has had an extraordinary development experience until the mid 1990s. Between 1962 and 1996, real GDP per capita grew at an annual rate of 6.6 percent, and per capita income soared from only $87 in 1962 to $12,197 in 1996 . During the process of economic development, the investment and saving rate remained over 30 percent. The rate of total savings in Korea increased continuously from 10 percent of GNP in the 1960s to 40.4 percent in 1988. Despite such high economic growth, inflation remained relatively low, at around 4 percent throughout the mid 1990s. However, late in 1997, shortly after Korea had become a member of the OECD, the Market interest rates, measured as the nominal interest rate for the 3-year corporate bond, soared to over 20 percent during the crisis. The interest rates sharply declined to below 10 percent in 1999 and maintained a decreasing trend until 2004. The decline in asset prices was also substantial during the crisis. The nominal value of land and housing respectively decreased by 9.5 percent and 11.4 percent in the second quarter of 1998, compared with the second quarter of 1997. For only one year in 1998, the average price of land and housing declined 14 percent and 12.4 percent respectively. Land and housing prices began to rise again in 1999. Interestingly, the housing price rose very rapidly after the crisis, much faster than the land prices. The rise in government debt during the crisis may not be surprising because public debt increases as governments attempt to maintain public spending in the face of declining revenues, and to employ fiscal policy in response to the economic crisis. In Korea, the government debt kept increasing after the crisis, especially between 2002 and 2005, mainly due to the large increase in the exchange stabilization fund (ESF). ESF accounted for only 15 percent of all government debts in 2002, but the share increased to 40 percent as of 2005. Interestingly, public consumption has not declined, while private consumption sharply declined during the crisis, making a marked contrast. Again, this might suggest that the Korean government played a role in smoothing consumption during the crisis. The total fertility ratio (TFR) went down slightly from 1.58 in 1996 to 1. There were also substantial changes in population age structure before and after the crisis. Figure 3 shows the population distribution by age in Korea between 1996 and 2005. The youth dependency ratio decreased from 22.9 percent in 1996 to 21.1 percent in 2000, and dropped to 19.1 percent in 2005. On the other hand, the old age dependency ratio increased from 6.1 percent in 1996 to 7.2 percent in 2000, and increased again to 9.1 percent in 2005, entering the aging society. As a result, the population age structure in Korea has changed substantially during a short period of time.
Application of National Transfers Accounts (NTA) in Korea
The purpose of National Transfer Accounts (NTA) is to measure at the aggregate level, in a manner consistent with National Income and Product Accounts (NIPA), the reallocations across age of economic resources. The methodological details are not discussed here, but some important aspects for constructing estimates are as follows.
The young and the old have a lifecycle deficit because they produce less through their labor than they consume. Working-age adults have a lifecycle surplus because they produce far more through their labor than they consume. Age reallocations occur because of this; at some ages individuals consume more than they produce, while at other ages individuals produce more than they consume. The reallocation system consists of a set of complex institutions and practices by which the young and the old, those with lifecycle deficits, draw on the surplus resources generated during the prime working ages (Lee 1994a (Lee , 1994b .
The economic mechanisms used for age reallocations fall into two broad categories: transfers and asset-based reallocations. A defining feature of transfers is that they involve no explicit quid pro quo, or exchange of money for goods or services. Resources flow from one party to another either voluntarily, in the case of private transfers, or as public transfers. Asset-based reallocations realize inter-age flows through inter-temporal exchange. For example, an asset such as gold can be acquired in one period generating an outflow at that age, and disposed of in a subsequent period generating an inflow at an older age. More generally asset-based reallocations involve two kinds of flows -asset income and saving. When individuals accumulate pension funds or personal saving during their working years and rely on asset income and dis-saving of those assets during their non-working years, they are relying on asset-based reallocations. Or when individuals borrow to finance their education, they are relying on asset-based reallocations to shift resources to young ages, when they are in need, from older ages. Readers interested in methodological details might benefit by reading Lee, Lee, and Mason (2008) , Mason et al. (2009) , http://www.ntaccounts.org/. Readers interested in Korea's public sector generational accounting may also benefit by reading Chun (forthcoming).
A variety of micro data sets are required to construct the age profiles of NTA. To construct the age profiles for our study, income and expenditure surveys, such as the National Survey of Household Income and Expenditure (NSHIE), Household Income and Expenditure Survey (HIES), Korean Household Panel Study (KHPS) and Korean Labor and Income Panel Study (KLIPS) are used. It is important to understand that the numbers estimated from the micro data sets are used to construct the age profiles, but the numbers are adjusted by aggregate macro controls. A brief explanation for primary micro data sets is as follows. NSHIE started in 1991 and has been released every five years. This survey provides information on yearly income and expenditures, durable goods, assets, and liabilities of households in detail from the nationally representative household sample. The sample size is about 27,000 households. The Household Income and Expenditure Survey (HIES) has been conducted with non-farm households excluding one person households in cities during the past sixty or so years, and in 2003 it was expanded to include rural non-farm households. Beginning in 2005, one person households are also included. Hence, it should be mentioned that the changing consumption pattern between 2000 and 2005 could be due to the changing coverage of households between the two surveys. The purpose of HIES is to collect up-to-date information on household income and expenditures and to analyze variations in the levels of living and the disparities among different socio-economic groups, and to obtain weights for the consumer price index.
KHPS is the first panel data in Korea. The sixth wave has been released from the first study in 1993. It covers minutely the income and expenditures of the whole household, and the income and taxes of all over 18 years of age, except for the residents of Cheju Island. KLIPS, started in 1998, is the longitudinal survey of households and individuals residing in urban areas, on their labor market and income activities. The KLIPS sample had been selected from households that lived in the 7 metropolitan cities as well as urban areas in 8 provinces, again excluding Cheju 
III. Results
Economic Lifecycle
The age profiles of consumption and labor income -the economic lifecyclereflect many factors (Lee, Lee, and Mason 2008) . One of the most important factors is population age structure. Reallocations to children are much more important than reallocations to the elderly in current-day Korea because there are many more children than elderly. But Korea is aging rapidly and therefore reallocations to the elderly, as compared with reallocations to children, will increase substantially over the coming decades. The economic lifecycle also reflects behavior and the factors that influence behavior -prices, taxes, tastes, etc. Consumption profiles, for example, are influenced by the importance of education as compared to health care -and the institutional framework that governs these important sectors. Labor income profiles vary with the wage system, the returns to education, educational attainment, the ages at which children leave school and adults retire, and the labor force decisions made by women -to mention a few obvious factors. Figure 4 shows the lifecycle profile of per capita labor income and consumption in Korea for 1996 Korea for , 2000 Korea for , and 2005 population must have declined compared with the share for young people. This is also consistent with the notion that the unique seniority-based wage system in Korea has been rapidly deteriorating during the 1990s, especially after the 1997 economic crisis.
The figure also shows that consumption peaks in the late teens and decreases until the 40s. Such a decline in consumption was also found in other countries as a result of decreasing expenditure on education. However, the decline seems to come earlier in Korea, immediately after high school graduation. This result may be related to the extremely high level of private education consumption among high school students in Korea, which is supported by the data. The peak of consumption at senior high is much more prominent in 2005.
As is clear from the figure Figure 5 charts the age profile of labor income and consumption relative to average labor income for adults aged 30-49 each year. That is, Figure 5 was drawn in a way that Figure 4 was rescaled by dividing by the simple average of per capita production between ages 30-49. This normalization makes the estimated profiles more easily comparable by age and also by time period. We divided each age schedule by the un-weighted average of per capita labor income of each age over the range 30 to 49. Thus, for example, a value of 0.5 at some age in consumption implies that a person at that age consumes half the annual amount of production averaged over the prime ages of her life. So it can present the changing pattern of age profiles or age targeting of government programs more clearly. The figure suggests that the labor income of elderly aged 65 and older declined substantially between 1996 and 2000, while it was stagnant between 2000 and 2005, compared to that of ages 30-49. In addition, the labor income of prime age adults appears to have declined between 1996 and 2000. The figure also shows that the normalized per capita consumption increased for almost all ages between 1996 and 2000, while it was stagnant between 2000 and 2005. The only notable difference between 2000 and 2005 is that the consumption of children under 20 years , normalized by the average labor income ages 30 to 49, has increased substantially. On the other hand, the normalized consumption increased for all ages between 1996 and 2000, suggesting a potential consumption smoothing during the period.
A further investigation of the consumption by component shows some interesting features. Table 2 presents real annual growth rates of each consumption component and labor income by broad age group. While per capita labor income increased by only 0.7 percent per annum between 1996 and 2000, per capita labor income for ages 65 and older decreased by 10.7 percent per annum during the same period. On the other hand, total consumption rose by 3.7 percent per annum, too. The private health consumption for children ages 0-19 grew 22.5 percent per annum during the period. For ages 0-24, it increased by 20.2 percent per annum.
Reallocation System
Reallocation systems, which is the way of funding to fill the gap between consumption and labor income, vary along two important dimensions: the governing or mediating institution and the economic form of the reallocation (Lee, 1994a; 1994b) . The public sector reallocates resources relying on social mandates embodied in law and regulation and implemented by local, regional, and national governments. Education, public pensions, and health care programs are important examples of public reallocation programs. Private sector reallocations are governed by voluntary contracts, social conventions, etc. that are mediated by households, families, charitable organizations, and other private institutions. Important examples of private reallocations are private saving and credit transactions and familial support to children and the elderly. The results are explained in turn using the following figures.
It is not surprising that transfers dominate the reallocation of wealth to children in any economy, because asset reallocation is not the usual mechanism for supporting consumption by young children. Although Korea is no exception, familial transfer to children in Korea is particularly prominent, given the high level of private education consumption by high school students. Public transfers to children are getting more important, especially since the recovery from economic crisis, due to the rapid increase in public education consumption. Familial transfers for the elderly trend upward with age too, but net familial transfers for the elderly decreased dramatically between 2000 and 2005 (figures 6 and 7). The drastic decrease in familial transfers during the period is largely due to the difference in growth rate between inflows and outflows. That is, the outflows grew much faster than inflows for elderly, which might be also related with the change in asset-based reallocation for the elderly, as described below.
The most striking feature of the change in transfers was the rapid increase in social welfare expenditure (Not shown in the figure) . In addition to public health expenditure, social assistance benefits increased for all age groups, amounting to 18.9 percent per annum between 1996 and 2000, and 13.3 percent per annum between 2000 and 2005, in real terms. It might be because of the expansion of the National Basic Livelihood Security System (NBLSS) benefits system in 2000, which consists of cash and in-kind benefits to households with incomes below the poverty line. Social security related expenditure also grew rapidly, especially for the elderly. Social security inflows grew by 7 percent per annum between 1996 and 2000, and it further increased by 16.3 percent per annum between 2000 and 2005.
Private asset-based reallocations were positive at most ages, except for ages in the 20s and 30s in Korea over the period (Figure 8) . At those ages, asset income was equal to or smaller than saving. Younger people, those aged 15-20, were dis-saving, but at a trivial level. Private asset income was rising steeply among people in their 40s and 50s. But their private savings were always quite low compared with their asset income. Perhaps the reason for their low savings is that people in this age group were financing much of the consumption of children and the elderly. 4 A striking result is the huge increase in asset-based reallocation (asset income minus saving) for the elderly between 1996 and 2000, and again between 2000 and 2005. Quite surprisingly, the increase in asset-based reallocation is mainly due to an increase in asset income between 1996 and 2000, while it was entirely due to a decrease in saving (an increase in dis-saving) between 2000 and 2005 (figures 9 and 10). The increase in asset income among older people between 1996 and 2000 was largely due to an increase in net inflow of interest and other property income for those age groups, while capital income was still a most important source of asset income for Koreans of all age groups.
What are the major sources of the large swings in asset income and saving during the financial crisis and after the recovery? It is premature to speculate at this moment, and it is well beyond the scope of this paper. However, it is worthwhile to mention that it must be related to the speculation in real estate which became a serious social issue in Korea right after the financial crisis. 
IV. Conclusion
The challenges resulting from the rapid aging and extremely low fertility level are of great concern to Korea, simply because no other society has faced so dramatic a demographic transition. This paper provides insight into some important features of the intergenerational resource allocation in the nation before and after the financial crisis in 1997-98. The summary and implications of the study are as follows. The results show a tremendous consumption smoothing and resource reallocation by age during and after the financial crisis. Although labor income was sluggish between 1996 and 2000, consumption showed a modest increase, mostly due to the increase in public consumption. Private education and private health consumption decreased for ages 0-19 between 1996 and 2000. However, the decrease in private education and private health consumption was mitigated by the increase in the public sector consumption. It appears that the public sector did not only mitigate the adverse impact of economic crisis on consumption, but it also reduced the widening disparity amongst generations. Within transfers, the results suggest the public transfers increased substantially, while the private transfers substantially decreased for the elderly during and after the crisis. It also appears that social assistance benefits increased rapidly for all age groups.
Children
Perhaps the most important and striking result is that the asset-based reallocation of the elderly increased remarkably after the financial crisis. The increase in assetbased reallocation was mainly due to an increase in asset income between 1996 and 2000, but it was almost entirely due to a decrease in saving (an increase in dis-saving) between 2000 and 2005. It means that the elderly in Korea have some degree of autonomy in spite of the economic crisis, rapid population aging, and the deterioration of the familial support system. This is good news for Korea, because it means that less public resources will be required by the elderly, and that in turn will mitigate the financial burden caused by rapid population aging or economic downturn. However, the increased reliance on dis-saving will lead to a decrease in saving rates, which could be an obstacle for economic growth in the future. The sharp increase in the reliance on asset-based reallocation could be diminished for a while, as the old-age pension of the National Pension Scheme has begun to be fully implemented, starting in 2008. However, without further reforms, public pension funds will be exhausted around 2035. Thus, increased reliance on asset accumulation will be critical in the future. Exactly how all these changes will play out remains to be seen.
